In this paper we introduce some new vector valued double sequence spaces defined by a double Orlicz function and study their different properties like solidity, symmetricity, monotony etc. We prove some inclusion results.
Introduction
The earlier work on double sequences is found in Browmich [2] . Further it was investigated and studied from summability theory by Moricz [6] , Moricz and Rhoades [7] , Tripathy [10] and many others. Hardy [3] introduced the concept of regular convergence for double sequences. The study of Orlicz sequence spaces was created with a certain specific aim in Banach space theory. Lindberg [4] was interested in Orlicz space in connection with finding Banach spaces with symmetric Schauder bases having complementary subspaces isomorphic to 0 or (1 ≤ < ∞). The Orlicz sequence space was moreover investigated from sequence space point of view and related with summability theory by Tripathy [9] , Tripathy and Mahanta [11] , Altin et.al. [1] and many others.
Throughout the paper 2 ( ), ∞ 2 ( ), 2 ( ), 0 2 ( ), ( 2 ) ( ), ( 0 2 ) ( ) denote the spaces of all, bounded, convergent in Pringsheim's sense, null in Pringsheim's sense, regularly convergent and regularly null 2 -valued double sequences, defined over a seminormed space ( 2 , ), seminormed by . For 2 = ℂ 2 , the field of complex numbers, these represent the corresponding scalar double sequence spaces. The zero double sequence of 2 is denoted by ̅ 2 = ( , ), a double infinite array of ( , )'s. Throughout the paper ( , ) = ( , , , ), a double infinite array of elements ( , , , ) ∈ 2 for all , ∈ ℕ, where = ( , ), = ( , ).
Basic definitions and symbols
In this paper we study the vector valued double sequence spaces defined by a double Orlicz function where ( , ) = ( 1 ( ), 2 ( )) over seminormed space and we construct some basic properties of the double sequence spaces by a function . Lindenstrauss and Tzafriri [5] used the idea of Orlicz function to construct the sequence space, for that idea we will construct a double sequence space as follows:
for some > 0
}

The space
2 with the norm such that 1 , 2 are Orlicz functions which is continuous, non-decreasing, even, convex and satisfies the following conditions
According the definition of Pringsheim [8] we get the following:
We shall describe such an , more briefly as "P-convergent". Definition 2.3. Let = ( , ), = ( , ) be a double sequences. We say that ( , ) = ( , , , ) be a bounded, if there exists a positive number such that |( , , , )| < for all , . we know that ( , ) = ( , , , ) is said to convergent in Pringsheim's sense to (ℓ 1 , ℓ 2 ) if lim , →∞ , = ℓ 1 and lim , →∞ , = ℓ 2 , and consequently lim , →∞ ( , , , ) = (ℓ 1 , ℓ 2 ) where and tend to ∞ independent of each other. In this paper we also study regular convergence of double sequence. We say that ( , ) = ( , , , ) is said to converge regularly if it converges in Pringsheim's sense and the following limits exist. According the definition of a double Orlicz function, we get the following:
A A double sequence ( , ) ∈ 2 ( 1 , ) and ( , ) ∈ 2 ( 2 , ), and consequently ( , , , ) ∈ ( 2 ) ( , ), i.e. regularly convergent if ( , ) ∈ 2 ( 1 , ) and ( , ) ∈ 2 ( 2 , ), hence ( , , , ) ∈ ( 2 ) ( , ), and the following limits hold: There exist ℓ , ∈ , we have (ℓ , ) ∈ 2 such that 1 ( ( , −ℓ )) → 0, as → ∞, for some > 0 and all ∈ ℕ, The definition of ( 0 2 ) ( , ) follows from the above definition on taking ℓ 1 = ℓ = = , for all , ∈ ℕ and ℓ 2 = = = , for all , ∈ ℕ, hence (ℓ 1 , ℓ 2 ) = (ℓ , ) = ( , ) = ( , ), for all , ∈ ℕ. ( 2 ) are not symmetric.
Proof. The space ∞ 2 ( , ) is symmetric is obvious. We prove it for ( 0 2 ) ( , ). Let ( , ) ∈ 2 0 ( 1 , ) , ( , ) ∈ 2 0 ( 2 , ), and ( , , , ) ∈ ( 0 2 ) ( , ).
Then for a give > 0, there exists positive integers 1 , 2 , 3 such that,
) , 2 ( ( , ))} < , for all ≥ 1 and ∈ ℕ, and { 1 ( ( , )) , 2 ( ( , ))} < , for all ≥ 2 and ∈ ℕ, so,
It is possible to obtain the same for the three above expressions. Let 0 = { 1 , 2 , 3 }. Let ( , ), ( , ) be a rearrangement of ( , ), ( , ) respectively, hence ( , , , ) be a rearrangement of ( , , , ).
Then we have , =
and , = for all , ∈ ℕ, therefore ( , , , ) = ( , ) for all , ∈ ℕ. Consider the double sequences ( , ) of scalars defined by , = (−1) + for all , ∈ ℕ, and ( , ) of scalars defined by , = (−1) + for all , ∈ ℕ, hence ( , , , ) of scalars defined by ( , , , ) = ((−1) + , (−1) + ), for all , ∈ ℕ. Then ( , ) ∈ 2 ( 1 , ), ( , ) ∈ 2 ( 2 , ) ⇒ ( , , , ) ∈ 2 ( , ), but ( , , ) ∉ 2 ( 1 , ), ( , , ) ∉ 2 ( 2 , ) ⇒ ( , , , , , ) ∉ 2 ( , ), 
